Rats from the RCL and RDL strains were administered strychnine each day after either the first or second of four trials on a delayed alternation problem. With long intertrial delays the strychnine injected Ss performed significantly better than control Ss on the trials following the injection.
Proeedure
Lethal dosage study: Prior to the beginning of maze testing a study was made of the lethal dosage for strychnine with these two strains of rats. Since the results were almost the same for each strain they were combined. The MLD was found to be 2.5 mg/kg. The LD50 was about 3.5 mg/kg and the LD 100 was about 4.0 mg/kg.
Preliminary training: A Verplanck-Hayes waterdeprivation schedule (1953) was used throughout the experiment. Each day, water, but no food, was available for 22 hr. One hr. before the Ss were run in the apparatus the water was removed and Ss were given dry food pellets, but no water. Water was restored to the cages after the last trial on each day. The amount of food was adjusted to stabilize the Ss weights at 70% of their pre-experimental body weight.
Each S was given water in a replica of the goal box for 5 min. on each of two days. Starting on the third day each S was run three times a day on a straight-away into the goal box from progressively greater distances. Each was allowed to drink for 20 sec. on each trial. During this period the black curtain in the goal box was progressively lowered on each day and the animal had to run through it. On the eighth to thirteenth day each S was run from the starting box three times a day.
Maze training: Phase 1. The Ss were given three trials per day using the noncorrection method. They were allowed to drink for 20 sec. after a correct response and were detained for 20 sec. in the empty goal box after an incorrect response. The first trial of each day was rewarded no matter which side S chose. On the second trial the reward was on the side opposite that chosen on the first trial. On the third trial the reward was on the side opposite that which S chose on the second trial, whether or not trial two was correct. Thus, a position habit would result in only one rewarded response each day.
Each S was injected intraperitoneaUy immediately after the first and second trials with either 1.0 mg/kg body weight of strychnine sulphate or with normal saline. The order of the injections was randomly determined. Thus, on some days S received an injection of strychnine f;>llowing trial one and on some days an injection of saline. Following trial two those Ss which previously had received a saline injection were given a strychnine injection, while those which had received a strychnine injection were given a saline injection.
On day 11 of Phase I those Ss which were performing at a very low level were dropped from the experiment. The Ss which were retained (six RDL and eight RCL) were trained for five more days. These 14 Ss had, therefore, a total of 16 days training in Phase I.
Delayed intervals: Phase II. The 10 Ss (five of each strain) which achieved the best alternation scores were run in this phase of the experiment.
Each S was run three times per day for six days at each of 10 intertrial intervals. The intervals used were 1/2, I, 1-1/2, 2, 2-1/2, 3, 3-1/2, 4-1/2,6, and 8 hr. The randomized, counterbalanced order of strychnine and saline injections was the same for each of the six-day intervals.
Results
Since the effects of strychnine injected on trial two would not have completely disappeared by trial three, the results on trial two only are presented here.
Phase 1. The performance of the Ss for the first 11 days when all Ss were being run indicated that Ss of the RCL strain performed at a higher level (proportion of responses correct: E = .51; C = .54) than did Ss of the RDL strain (E = .37; C = .34). The difference between the strains was tested by computing the significance of the difference between correlated proportions and the z of 2.51 was' significant at better than the .05 level of confidence.
For the five Ss of each strain which were continued on the delayed intervals there was no strain difference for the first 11 days or for days 12-16.
Phase II. Since the performance of the two strains did not differ in Phase II the results are combined for the two strains and are shown in Fig. 1 . An analysis is 192 performed on each point and the obtained z values will be indicative merely of the relative magnitude of the difference. The z at 4 hr. is .64 (proportion correct responses: E = .80; C = .73), the z at 6 hr. is 1.75 (E = .79; C = .58), and the z at 8 hr. is 2.45 (E = .87; C = .60). Thus, the trend in favor of the E group is in the predicted direction-the difference being largest at the longest interval.
Using three trials a day it was not possible to continue beyond 8 hr. since the elapsed time between trial three of one day and trial one of the next would be less than 8 hr.
Diseussion
These results indicate that strychnine acts not only to enhance the learning performance on tasks which require immediate cue utilization but can also enhance the performance on a task w~ch requires the utilization of a short-term memory trace. Since this difference first appears and is most striking at the longer intervals, the results cannot be interpreted simply in terms of drug enhancement of spontaneous alternation. Rather, they suggest that strychnine enhances the duration of perseverative neural processes underlying short-term memory. Also, these data indicate that strychnine does not merely serve to strengthen stereotyped response tendenCies, since the task required the rats to vary their responses from trial to trial.
